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(54) [Title of the Invention] Microprogram assembler 
(57) [Abstract] 

[Object] To provide a microprogram assembler capable of minimizing 
a waiting time for control-memory reading with respect to an execution 
time of a processor. 

[Construction] In a microprogram assembler, there is provided a 
priority determination section 9 which refers to a label reference 
table of a format being translated into a machine language to convert 
a content of a "label part" of an address to be executed next, of 
the format in the label reference table, into a content of the "label 
part" of a highest-priority microinstruction. Therefore, when a 
source code is assembled, a physical address on a control memory 
of the highest-priority microinstruction is set in the "label part" 
of the address to be executed next of each of translated 
microinstructions. Thus, a waiting time for a processor to read 
out an instruction is reduced and a program is effectively executed 
in a cycle time of the processor to improve performance of a data 
processing device. 
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[Scope of Claim] 

[Claim 1] A microprogram assembler for converting a 
microinstruction written in a format having at least two label parts 
and an instruction part into a machine language, the microprogram 
assembler being characterized by comprising: 

means for converting a content of a label part of an address 
to be executed next, the label part being one of the at least two 
label parts, into a content of a label of a high-priority 
microinstruction . 

[Detailed Description of the Invention] 
[0001] 

[Field of the Industrial Application] The present invention relates 
to a microprogram assembler, and more particularly to means for 
converting a label part of an address to be executed next, in a 
microinstruction format. 

[0002] 

[Prior Art] Hereinafter , examples of the conventional microprogram 
assemblers will be described. When a microprogram is written in 
a micro-assembler language and is assembled into a machine language , 
a format of each microinstruction written in an assemble language 
has divisions of a "first label part", a "second label part", and 
an "instruction part" . Note that two or more "label parts" may be 
included . 

[0003] Here/ the "first label part" shows a name for the address, 



the "second label part" shows a label of the address to be executed 
next, and the "instruction part" shows a code that specifies a content 
of processing. 

[0004] • An assembler for horizontal microprograms reads out a format 
written in the above-mentioned manner and translates it into the 
machine language. Fig. 2 shows a configuration diagram of the 
conventional microprogram assembler. 

[0005] In Fig. 2, reference numeral 1 designates an input storage 
device in which a source code of a microprogram is stored. The source 
code from the input storage device 1 is stored in a storage section 
3 via an input section 2. When the source code is stored in the 
storage section 3, a translation section 4 reads out a format of 
each microinstruction, translates an instruction mnemonic in the 
"instruction part" into the machine language, outputs to a list 
output section 7 , and also creates a label reference table indicating 
that the "label part" of which format is specified by the format 
being translated into the machine language and stores the table 
in the storage section 3, Next, an address allocation section 5 
allocates a physical address on a control memory to each 
microinstruction, outputs the address to the list output section 
7 , and also sets the address obtained by the result of the allocation 
in an "address part" of the microinstruction. 

[0006] In this manner, each format of the source code is translated 
into the machine language consisting of the "instruction part" and 
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the "address part" . The result of translation is output via an output 
section 6 to an external storage device 8 , and stored as an obj ect 
code. 

[0007] Upon executing , the microprogram trans lated into the machine 
language is stored in the control memory from the external storage 
device 8, read out at an access time of the control memory, and 
executed . 
[0008] 

[Problem to be solvedby the Invention] However, the above-mentioned 
conventional configuration has a problem in that, when the access 
time of the control memory is longer than the cycle time of the 
processor, a waiting time is required with respect to an execution 
time of the processor, decreasing a processing ability of the 
processor . 

[0009] The present invention has been made to solve the above problem . 
An object of the present invention is to provide a microprogram 
assembler capable of minimizing a waiting time with respect to an 
execution time of a processor. 
[0010] 

[Means for solving the Problem] In order to solve the above problem, 
a microprogram assembler of the present invention has configuration 
which includes means for converting a content of a label part of 
an address to be executed next, the label part being one of label 
parts, into a content of the label of a high-priority 



microinstruction . 
[0011] 

[Operation] With the above configuration, in the label part of the 
address to be executed next of each of the translatedmicroinstruction , 
a physical address on the control memory of the highest-priority 
microinstructions is set to be accessed in a high speed. Therefore , 
a waiting time for reading out an instruction is reduced, making 
it possible to effectively execute a program in the cycle time of 
the processor. 
[0012] 

[Embodiment] Hereinafter, an embodiment of the present invention 
will be described based on the drawing. Note that the same reference 
numerals are given to the same configuration as in the conventional 
example shown in Fig. 2 and a description thereof is omitted. 
[0013] In Fig. 1, reference numeral 9 designates a priority 
determination section in which an order of the label is set in advance . 
The priority determination section 9 refers to the label reference 
table of the format being translated into the machine language to 
convert the content of the "second label part" of the format in 
the label reference table into the content of the "label part" of 
the highest-priority microinstruction. 

[0014] An operation of a microprogram assembler configured as 
described above will be described hereinafter . First, a source code 
from an input storage device 1 is stored in a storage section 3 
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via an input section 2 . When the source code is stored in the storage 
section 3, a translation section 4 reads out each format, converts 
the instruction mnemonic of the "instruction part" into the machine 
language, outputs to a list output section 7, and also creates the 
label reference table and stores the table in the storage section 
3. 

[0015] Here, by providing the priority determination section 9, 
it is possible to refer to the label reference table indicating 
that the "label part" of which format is specified by the format 
now being translated into the machine language, to recognize the 
content of the "label part" of the highest-priority microinstruction, 
and to insert to the "second label part" of the format in the label 
reference table. Then, the converted content of the "label part" 
is output to the list output section 7. 

[0016] Next, an address allocation section 5 allocates a physical 
address on the control memory to each microinstruction, outputs 
to the list output section 7, and also sets the address obtained 
by the result of the allocation in an "address part" of the 
microinstruction - 

[0017] In this manner, each format of the source code is translated 
into the machine language consisting of the "instruction part" and 
the "address part". The result of translation is stored in an 
external storage device 8 as an object code. 

[0018] According to the present embodiment, as described above, 
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in the microprogram assembler, when a source code is assembled, 
a physical address on the control memory of the highest-priority 
microinstruction is set in the "second label part" of the translated 
microinstruction. Thus, it is possible to perform a high-speed 
access, to reduce a waiting time for reading out an instruction, 
and to effectively execute a program in the cycle time of the 
processor. 
[0019] 

[Effect of the Invention] According to the present invention, as 
described above, a physical address on the control memory of the 
highest-priority microinstruction is set in the label part of the 
address to be executed next, of each of the translated 
microinstructions, thereby it is possible to access in a high speed, 
to reduce a waiting time for reading out an instruction , to effectively 
execute a program in the cycle time of the processor, and to provide 
a superior microprogram assembler capable of improving the 
performance of a data processing device. 
[Brief Description of the Drawings] 

[Fig. 1] A configuration diagram of a microprogram assembler 

according to one embodiment of the present invention. 

[Fig* 2] A configuration diagram of a conventional microprogram 

assembler. 

[Description of Reference Numerals] 
1 input storage device 
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2 input section 

3 storage section 

4 translation section 

5 address allocation section 

6 output section 

7 list output section 

8 external storage device 

9 priority determination section 
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FIG. 1 

1 INPUT STORAGE DEVICE 

2 INPUT SECTION 

3 STORAGE SECTION 

4 TRANSLATION SECTION 

5 ADDRESS ALLOCATION SECTION 

6 OUTPUT SECTION 

7 LIST OUTPUT SECTION 

8 EXTERNAL STORAGE DEVICE 

9 PRIORITY DETERMINATION SECTION 
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FIG- 2 

1 INPUT STORAGE DEVICE 

2 INPUT SECTION 

3 STORAGE SECTION 

4 TRANSLATION SECTION 

5 ADDRESS ALLOCATION SECTION 

6 OUTPUT SECTION 

7 LIST OUTPUT SECTION 

8 EXTERNAL STORAGE DEVICE 



